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Abstract 
We consider data information from four football clubs, Porto and Benfica (Portugal), Juventus (Italy) and Ajax (the 
Netherlands), to test the link between their European performance (wins/draws/losses) and their stock returns. We report 
(a) positive effects of draws on Benfica's and Ajax's stock returns, and (b) a negative effect of draws and losses on 
Juventus's stock returns. No effects reported for Porto club. These findings are recommended to financial managers and 
investors dealing with football stock prices. 
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1. Introduction 
Sports economics is a growing area in applied economics (Gerrard, 2006). Football is by far the most popular 
sport covered by media (Dobson and Goddard, 2011; Bell et al., 2012). Football clubs around Europe 
implement investment strategies to maximize their profits and enhance their performance (Benkraiem et al., 
2009). Benkraiem et al. (2009) argue that football reigns supreme, while the market involves substantial 
financial stakes. Bell et al. (2012) explain the economic importance of football due to an increasing capital 
markets presence and the rapid growth in betting on match outcomes. They argue that "winning games is 
likely to increase the club's subsequent cash flows and value via a number of routes†" (see Bell et al., 2012; p. 
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 These may include "bigger attendances at games, higher t icket prices, higher prices for leasing stadium boxes, 
increased advert ising revenue, greater sponsorship income and merchantise sales, higher revenue from TV deals and 
radio commentary on games, higher payments from t he league according to their f inishing place, increased prize 
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3436). Therefore good results may translate in financial rewards (Scholtens and Peenstra, 2009). 
A number of football clubs are listed in the stock exchanges; therefore, there is a debate on whether their 
stock price is dependent on team's performance or not‡. Football is the most important sport that significantly 
influence investors' mood as explained by behavioural finance theories; in particular, the performance of 
teams may cause a strong impact on the optimism or pessimism of individual investors (Boido and Fasano, 
2007). According to Dobson and Goddard (2011, p. xi) "Several million people attend matches each season, 
and many millions more watch football on television and follow its fortunes through coverage in the media". 
Therefore, stock prices change in response to several events (e.g. positive/negative result, buy/sell a player 
etc.) in relation to the mood of investors or supporters. When a team wins (losses) a match, this may have a 
positive (negative) effect on consumer demand and the financial behaviour of investors. As Boido and Fasano 
(2007) argue, "when a listed club is a winner...., [this] boosts ticket sales as well as sponsorship and media 
contracts". Further, Palomino et al. (2009) report that the stock returns for English soccer teams may be 
explained by economic outcomes such as ticket sales, merchandising and revealing the value of players.  
Since the seminal paper of Ashton et al. (2003) on the link between English international soccer results and 
FTSE-100 stock market returns, some recent studies consider national and international data from several 
sports to see the stock market reaction to sporting results (Edmans et al. 2007; Kaplanski and Levy, 2009; 
Dobson and Goddard, 2001; Palomino et al., 2009; Hickman et al., 2008). Most studies report that stock 
returns of the individual teams are significantly associated with team wins and losses. Edmans et al. (2007) 
show an influence of losses on stock returns, while Kaplanski and Levy (2009) report that the link between 
FIFA World Cup soccer results and stock market returns is observed to be robust.   
Most previous studies report that the effect of soccer results on stock market returns is stronger after losses 
than after wins; only Palomino et al. (2009) report the opposite for UK clubs. Therefore, this empirical link is 
of great importance for further research. Edmans et al. (2007)§ and Ashton et al. (2011) give more theoretical 
details about this relationship, while Kaplanski and Levy (2009) show that this may form the basis of a 
profitable trading strategy. In contrast to previous studies, Boido and Fasano (2007) use data from Italy and 
show that Italian investors dislike matches ending in ties (draws); they argue that for Italian markets sports 
performance affects the financial performance of listed football clubs. Recently, Gerlach (2011) shows that 
sports do not cause unusual returns in either domestic or foreign markets. 
Since English football clubs have generally performed poorly on stock exchanges (Dobson and Goddard, 
2011), it is important to examine the performance of other European clubs. Due to the fact that football is 
important for Italy, Portugal and the Netherlands, where supporters consist a large percentage of the 
population, it is crucial to re-examine this hypothesis for their top clubs Juventus, Benfica, Porto and Ajax**. 
Sources of their revenue include television rights, sponsorships, sales, as well as profits from their share price 
(these historic clubs, with millions of fans across Europe, are listed on the Stock Exchanges of their home 
country††). 
                                                                                                                                                                                 
 
money from cups and increased revenue from associated businesses"  (Bell et al., 2012). 
‡
 Strong correlat ion betw een sports events (e.g. Olympic Games) and stock market performance is noted by Floros 
(2010). 
§
 Edmans et al. (2007) examine 39 stock markets and f ind an asymmetric effect, i.e. World Cup losses have a 
signif icant negative effect in the losing countries'  local markets, but victories do not have a signif icant effect; they 
further argue that football results have a signif icant effect on investors'  mood.  
* *
 Ajax w as founded in Amsterdam in 1900, and is the most successful Dutch team w ith 11 European and World 
Cups (english.ajax.nl). Benfica (founded in 1904) is a Portuguese sports club based in Lisbon w ith 2 European Cups 
(slbenf ica.pt). Porto (founded in 1893) is a Portuguese mult i-sports club from  the city of Porto w ith 7 internat ional 
t it les (fcporto.pt). Juventus (founded in 1897) is one of the most successful clubs in Italian football (based in Turin) 
w ith 11 European t it les (juventus.com).   
††
 Ajax listed on the Amsterdam Stock Exchange in 1998 (27% of shares are listed). Benfica entered the PSI-20 index 
on 21 May 2007 (28% of shares listed), w hile Porto listed on the Stock Exchange in 1997 (21% of shares listed). The 
Juventus shares are listed on the Milan Stock Exchange since December 2001 (33% of shares listed).  
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Finally, we examine a stylized fact of financial volatility, that bad news (negative shocks) tends to have a 
larger impact on volatility than good news (positive shocks). That is, volatility tends to be higher in a falling 
market than in a rising market (see Andersen et al., 2009). We model the fact that bad news (bad soccer 
result) tends to drive down the stock price, thus increasing the leverage of the stock and causing the stock to 
be more volatile after a particular football match, using an Asymmetric GARCH model (i.e. we test if wins 
have a different effect on volatility than losses and draws).  
The remainder of the article is structured as follows. Section 2 describes the method and data used. Section 3 
presents the empirical results, and Section 4 concludes the paper. 
 
2. Methodology and Data 
Supporters make investment decisions depending upon the success of their teams. Therefore, this paper uses 
time series analysis to empirically examine the behaviour of investors after a football match, i.e. we 
investigate the link between European football club's performance and their stock returns.  
Klein et al. (2009) report a non-economic justification for the above link and indicate problems within the 
study of Ashton et al. (2003). For instance, they criticize the use of OLS as being problematic and they use a 
non-parametric analysis. To their extension, Ashton et al. (2011) use a simple OLS and GARCH(1,1) models 
and report different results to Ashton et al. (2003).  
In our study, we extend the studies by Klein et al. (2009) and Ashton et al. (2003, 2011) by using (a) a 
threshold GARCH (TGARCH) method which captures good and bad news (soccer results), and (b) recent 
data from other European football clubs - i.e. from Italy, the Netherlands and Portugal - for comparison 
reasons. The football data is collected from the official website for European football given by UEFA 
(www.uefa.com), while the stock prices are collected from Datastream. Following the availability of financial 
data, we cover the most recent period for all clubs, i.e. January 2006-December 2011 (for Ajax and Porto), 
May 2007-December 2011 (Benfica) and January 2008-December 2011 (Juventus). A total of 179 soccer 
results for all teams is considered; we looking at both the Champions League and UEFA Cup (European 
matches)‡‡.  
Previous studies report that the effect of soccer results on stock market returns is stronger after losses than 
after wins; hence, we investigate these separately using dummies (similarly to Ashton et al., 2011). We use a 
TGARCH model which captures an effect where negative shocks have a greater volatility impact than 
positive shocks; this study is the first investigation§§ of the stock returns - football results using a TGARCH 
time-series approach which is able to capture the fluctuation of returns or volatility response from market 
shocks***.  
Both AIC and SIC information criteria select the parsimonious AR(1)-TGARCH(1,1) model which accounts 
 
 
‡‡
 Due to the fact that most UEFA matches take place on Tuesdays or Wednesdays, w e consider these European 
matches only (these matches generate much higher revenues compared to nat ional ones from sponsorships, media, 
t ickets etc., see Dobson and Goddard, 2011). In other w ords, the select ion of these clubs and period is based on the 
availability of data, and the fact that all clubs play European matches (hence w e consider data for a short period). A 
Table w ith soccer results is available upon request.  
§§
 Most previous papers on the same area (e.g. Ashton et al., 2003; Jorgensen et al., 2012) employ a simple OLS 
model; how ever, simple OLS fails to capture the stylised facts of f inancial returns, i.e. (i) returns have very lit t le 
autocorrelat ion, (ii) distribut ion has fatter tails compared to the normal, (iii) distribut ion has negative skew ness, and 
(iv) variance has posit ive autocorrelat ion. 
* * *
 No expectat ions data is used in the empirical analysis. In other w ords, market eff iciency tells us that share prices 
respond to changes in expectat ions, and so if  team A is strongly expected to beat team B and does so, w e w ould 
expect a minimal share price response. How ever, if  team B actually w ins, w e w ould expect a much larger response. 
Due to non-availability of such data, w e don' t  consider this analysis in our study.  
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for temporal dependence in variance and excess kurtosis, while it controls the effect of good/bad news (i.e. 
win/draw/loss) on conditional variance (see Zakoian, 1994; Glosten et al., 1993); further, we model returns 
using an AR(1) mean equation, consistently with the non-synchronous trading effect (see Floros, 2011). The 
AR(1)-TGARCH(1,1) model for returns††† R is given by:   
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The specification for the conditional mean is given by equation (1) where dummies WINtD , DRAWtD   and
LOSStD  test for the win, draw and loss effects, respectively. 
   The specification for the conditional variance is given by equation (2) where 1 td  if 0tH  and 
0 td  otherwise. In TGARCH model, good news ( 0!tH ) and bad news ( 0tH ) have differential 
effects on the conditional variance. In particular, good news (e.g. win) has an impact of a , while bad news 
(e.g. loss) has an impact of Ja . If 0!J  and significant, then the leverage effect exists and bad news 
increases volatility (so one would expect J  to be positive for bad news to have larger impacts). If 0zJ the 
news impact is asymmetric‡‡‡, while if 0 J  then the news impact curve is symmetric, i.e. past positive 
shocks have the same impact on today's volatility as past negative shocks (see Zakoian, 1994; Glosten et al., 
1993). 
 
3. Empirical Results 
Descriptive statistics results (Table 1) confirm that all of the returns series follow the stylised facts of 
financial time series such as leptokurtosis, volatility clustering and leverage effects (see Bollerslev, Engle and 
Nelson, 1994); in addition, the log levels of prices are found to be I(1), i.e. the series are non-stationary§§§. 
Hence, we are able to use time series models to capture volatility clustering (as showing in Figure**** 1) and 
test the link between stock returns and club's results. 
 
 
 
 
 
†††
 Daily returns are computed as logarithmic price relat ives:  1/ln  ttt PPR , w here tP  is the daily price at t ime 
t .  
‡‡‡
 The J  parameter catches asymmetry in the response of volat ility to shocks in a w ay that imposes a prior belief 
that for a posit ive shock and a negative shock of the same magnitude, future volat ility is always higher, or at least the 
same, w hen the sign of the shock is negative (Wang, 2003; p. 38).  
§§§
 These results are not reported to save space but they are available upon request.  
* * * *
 Each of the clubs’  returns have a number of substant ial out liers, w hich could be due to other events affect ing the 
club (e.g. results of domestic games, takeover bids); how ever, w e don' t  consider this issue here due to non-availability 
of data.  
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Table 1. Summary Statistics (Returns). 
 
Notes: 
x Skewness is a measure of asymmetry of the distribution of the series around its mean. 
x Kurtosis measures the peakedness or flatness of the distribution of the series. 
x Jarque-Bera is a test statistic for testing whether the series is normally distributed. 
 
 
The results from the mean equation (equation 1) of the AR(1)-TGARCH(1,1) volatility model under the GED 
distributional assumption†††† for the standardized residuals are presented in Table 2 (Part A). Firstly, we report 
evidence that stock returns of Benfica and Ajax teams are significantly associated positively with team draws. 
Further, we find that Italian investors dislike matches ending in draws as well as losses; in other words, we 
report negative effects of draws and losses results to Juventus stock returns. This is partially supported by 
Boido and Fasano (2007) for Italy. Finally, there are no significant results reported for Porto football club, i.e. 
investors are neutral to the European matches’ results.  
Further, Table 2 (Part B) reports variance parameter estimates of the selected AR(1)-TGARCH(1,1) model, 
defined in the equation (2), for all clubs. The results confirm the empirical finance literature‡‡‡‡. Asymmetry 
of news is incorporated into the TGARCH model by the variable J ; the results for Ajax show a 0zJ  (and 
significant)§§§§, and therefore, the impact is asymmetric. Further, negative and significant J  parameter for 
Ajax shows that the leverage effect exists and bad soccer results (news) decreases Ajax share price volatility.     
 
 
 
 
 
 
††††We report the results from the AR(1)-TGARCH(1,1) model with GED distributional assumption for the standardized residuals (results 
from other distributional assumptions, the Normal and Student's-t, are qualitatively similar to those reported here). Heteroskedasticity 
Consistent Covariance (HCC) option is used to compute quasi-maximum likelihood (QML) covariances and standard errors using the 
methods described by Bollerslev and Wooldridge (1992). 
 
‡‡‡‡
 The results from the variance equation (equation 2) of the AR(1)-TGARCH(1,1) model w ith GED confirm the 
empirical f inance literature: (1) the sum of ARCH and GARCH coeff icients is very close to one, indicat ing that volat ility 
shocks are quite persistent, (2) the coeff icients of the lagged squared returns (ARCH) and the lagged variances 
(GARCH) are posit ive and stat istically signif icant for all cases (i.e. strong GARCH effects are apparent for the selected 
sample, and new s has a greater impact on stock returns), and (3) the magnitude of the GARCH coeff icient, E, is 
especially high for Porto and Juventus, indicat ing a long memory in the variance. 
§§§§
 In pract ice, threshold values, J , dif ferent from zero can be used as one w ould expect that only large shocks 
attract investors'  attent ion. 
Statistics AJAX BENFICA PORTO JUVENTUS 
 Mean -0.000106 -0.001404 -0.001114 -0.001145 
 Maximum 0.170958 0.433567 0.510826 0.200671 
 Minimum -0.102049 -0.474458 -0.502793 -0.693147 
 Std. Dev. 0.020562 0.039252 0.034009 0.031088 
 Skewness 1.098174 0.125585 0.007523 -10.58485 
 Kurtosis 12.56987 38.93963 68.07636 246.2855 
 Jarque-Bera 6161.969 62379.33 269977.0 2524591 
 Probability 0.000000 0.000000 0.000000 0.000000 
 Observations 1534 1159 1530 1016 
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                         Table 2. AR(1)-TGARCH(1,1) Results Under GED Distribution. 
 AJAX BENFICA PORTO JUVENTUS 
PART A. MEAN EQUATION  
1tR  -0.1857 (-9.3883)* -0.3002 (-9.8600)* -0.3221 (-16.333)* -0.001 (-0.004) 
WIND  0.0009 (0.5941) 0.0009 (0.2591) -0.0044 (-1.633) -0.0001 (-0.03) 
DRAWD  0.0050 (2.0011)* 0.0136 (3.5722)* -0.0004 (-0.115) -0.009 (-2.44)* 
LOSED  -0.0011 (-0.6324) -6.51E-05 (-0.012) 0.0051 (1.3674) -0.023 (-3.80)* 
PART B. VARIANCE EQUATION  Z  7.10E-05 (7.2653)* 0.0002 (15.6216)* 6.95E-06 (3.2939)* 4.3E-05 (2.5)* 
a  0.5851 (4.6531)* 0.8001 (10.5878)* 0.1375 (4.3232)* 0.152 (3.311)* 
E  0.4303 (10.5197)* 0.2467 (10.5839)* 0.8719 (61.6629)* 0.755 (10.87)* 
J  -0.2915 (-2.0630)* 0.1354 (1.3322) -0.0166 (-0.3438) -0.069 (-1.523) 
GED 0.8222 (29.8474)* 0.7653 (20.8819)* 1.0024 (56.5382)* 1.103 (26.21)* 
)( Ea  1.0154 1.0468 1.0094 0.907 
)( Ja  0.2936 0.9355 0.1209 0.083 
Notes:  
x The parameter GED describes the thickness of the distribution tails.  
x T- statistics in the parentheses.  
x * Significant at 5% level.   
x Selected Model:  
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Figure 1. Plot of Daily Returns (R). 
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4. Summary and Conclusion 
Football is "a unique laboratory for observing the stock market at work valuing information since many clubs 
are publicly traded..." (Hickman et al., 2008; p. 299). Previous discussion mixes two different explanations 
for why football might impact stock markets. One focuses on psychological effects and typically analyses 
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national teams. The other focuses on real economic effects in which wins and losses affect a team's 
profitability and hence, its stock market value. This paper is in the second category. Since several European 
football clubs are listed on the stock markets, we consider data information from four clubs, Porto and 
Benfica (Portugal), Juventus (Italy) and Ajax (the Netherlands), to test the link between their European 
performance and their stock price. This is highly important as competition between these clubs is related to 
their performance which influences investors' decision making. This paper provides new evidence of this link 
for European matches. Although we have some evidence about the effect of football results on stock returns 
from simple OLS approach, we know little about the effect of good/bad news (soccer results) on financial 
volatility. Therefore, we investigate the effects of football results on stock returns *****  using an AR(1)-
TGARCH model; we extend the work of previous authors, primarily by considering an asymmetric model 
consistently with Edmans et al. (2007), see footnote three. Our aim is to extend previous papers (Klein et al., 
2009; Ashton et al., 2003, 2011) by testing two hypotheses: 1) the effect of soccer results on stock market 
returns of four historic clubs; and 2) if the asymmetric effect, reported by Edmans et al. (2007), is present in 
our case. The approach is useful as it gives interesting results which clearly explain the economic importance 
of soccer results on finance. In particular, we report (a) positive effects of draws on Benfica and Ajax stock 
returns,  and (b) a negative effect of draws and losses on Juventus stock returns. No effects reported for Porto 
club. Hence, investors behave differently with regards to their teams results. Losses have a negative effect on 
Juventus stock returns only; i.e. for the other clubs, the investors, after a loss, take a 'hold' position until the 
next match. We find that draws can be perceived as bad result (sell stock) for Juventus investors, and good 
result (buy stock) for Benfica and Ajax investors (for Ajax, the impact of news is asymmetric, consistently 
with Edmans et al. (2007)). Porto investors show a 'neutral' position to European matches; they may have a 
different behaviour after the Sunday matches (national games). Due to the fact that this study considers data 
from few European clubs (and for a short period), the findings of the paper may be useful for investors in the 
short run.        
To have a full picture of the effects of wins, draws, and losses in European games on each club’s share price, 
further research should examine the link between football clubs profits, share price and league position. Other 
variables like standing or ranking of the referring clubs in the context of European top clubs, measures of the 
importance of each game and/or expectations data, should be considered.  
Acknowledgements 
I would like to thank the participants of ICOAE2014 for their constructive criticism and suggestions which 
helped me to improve the scope and clarity of the paper. 
References 
Andersen, T.G., Davis, R. A., Kreiβ, J.-P. and Mikosch, T. 2009. "Handbook of Financial Time Series", Springer. 
Ashton, J. K., Gerrard, B. and Hudson, R. 2003. Economic impact of national sporting success: evidence from the London stock 
exchange, Applied Economics Letters 10, p. 783–5. 
Ashton, J. K., Gerrard, B. and Hudson, R. 2011. Do national soccer results really impact on the stock market?, Applied Economics 
43(26), p. 3709-3717. 
Bell, A. R., Brooks, C., Matthews, D. and Sutcliffe, C. 2012. Over the moon or sick as a parrot? The effects of football results on a club's 
 
 
* * * * *
 The results using market -adjusted returns (to control for systemic new s that affects the clubs'  returns) are 
qualitat ively similar w ith the reported results, and are available upon request.  
209 Christos Floros /  Procedia Economics and Finance  14 ( 2014 )  201 – 209 
share price, Applied Economics 44(26), p. 3435-3452. 
Bollerslev, T., Engle, R.F. and Nelson, D.B. 1994. "ARCH Models" in  Handbook of Econometrics, Volume IV, p. 2959-3038, eds. R.F. 
Engle and D. McFadden, Amsterdam: North-Holland. 
Bollerslev, T. and Wooldridge, J.M. 1992. Quasi-maximum likelihood estimation and inference in dynamic models with time varying 
covariances, Econometric Reviews 11, p. 143-72. 
Benkraiem R., Louhichi W. and Marquès P. 2009. Market reaction to sporting results: The case of European listed football clubs, 
Management Decision 47(1), p. 100-109. 
Boido, C. and Fasano, A. 2007. Football and mood in Italian stock exchange, The Icfai University Journal of Behavioral Finance 4, p. 
32-50. 
Dobson, S. and Goddard, J. 2001. "The Economics of Football", Cambridge University Press, Cambridge. 
Edmans, A., Garcia, D. and Norli, Ø. 2007. Sports sentiment and stock returns, Journal of Finance 62, p. 1967–98. 
Floros, C. 2010. The Impact of the Athens Olympic Games on the Athens Stock Exchange., Journal of Economic Studies 37(6), p. 647-
657. 
Floros, C. 2011. On the relationship between weather and stock market returns, Studies in Economics and Finance 28(1), p. 5-13. 
Gerlach, J. 2011. International sports and investor sentiment: do national team matches really affect stock market returns?, Applied 
Financial Economics 21(12), p. 863-880.  
Gerrard, B. (Ed.) 2006. "The Economics of Association Football", Vol. 2, Edward Elgar, Cheltenham, UK. 
Glosten, L., Jaganathan, R. and Runkle, D. 1993. Relationship between the expected value and volatility of the nominal excess returns on 
stocks, Journal of Finance 48, p. 1779-802. 
Hickman, K. A., Cooper, S. M. and Agyel-Ampomah, S. 2008. Estimating the value of victory: English football., Applied Financial 
Economics Letters 4, p. 299–302. 
Jorgensen, C. W., Moritzen, M. R. and Stadtmann, G. S. 2012. The news model of asset price determination - an empirical examination 
of the Danish football club Brondby IF, Applied Economics Letters 19(17), p. 1715-1718. 
Kaplanski, G. and Levy, H. 2010. Exploitable predictable Irrationality: The FIFA World Cup effect on the U.S. Stock Market, Journal of 
Financial and Quantitative Analysis 45(2), p. 535-553. 
Klein, C., Zwerkel, B., and Fock, J. H. 2009. Reconsidering the impact of national soccer results on the FTSE 100, Applied Economics 
41(25), p. 3287-3294. 
Palomino, F., Renneboog, L. and Zhang, C. 2009. Information salience, investor sentiment and stock returns: the case of British soccer 
betting., Journal of Corporate Finance 15, p. 368–87. 
Scholtens, B. and Peenstra, W. 2009. Scoring on the stock exchange? The effect of football matches on stock market returns: an event 
study, Applied Economics 41(25), p. 3231-3237. 
Wang, P. 2003. "Financial Econometrics: Methods and models", Routledge. 
Zakoian, J.M. 1994. Threshold heteroscedastic models, Journal of Economic Dynamics and Control 18, p. 931-55. 
 
